Introduction
Approximating functions is one of the interesting, important and attractive problems in applied mathematics. The interpolation problem of fuzzy data first was introduced by Zadeh [11] . Lowen [8] presented the Lagrange interpolation problem. Kaleva [7] introduced some properties of Lagrange and cubic spline interpolation. Properties of natural splines and complete splines of odd degrees are introduced in [4, 5] . Abbasbandy and Adabitabar Firozja [1] proposed one approach with fuzzy set theory (universal approximation method) for interpolation with crisp data. Abbasbandy and Amirfakhrian [2, 3] introduce a fuzzy polynomial approximation as universal approximation of a fuzzy function on a discrete set of points. S. Abbasbandy, E. Babolian [5] have proposed the interpolation of fuzzy data by natural splines. S. Abbasbandy [4] used of the complete splines in the interpolation of fuzzy data. In this paper, we are given n + 1 fuzzy points of (x 0 ,ỹ 0 ), ..., (x n ,ỹ n ) such that f (x i ) =ỹ i for i = 0, 1, ..., n. For interpolation, we usually find a function as f : F R → F R such that f (x i ) =ỹ i for i = 0, 1, ..., n with some additional properties. This paper is organized as follows. Basic concepts is introduced in Section 2. Then in Section 3 we consider algorithm of interpolation problem. Finally, we give numerical example for interpolation with novel approach in Section 4 and conclusion in Section 5.
Basic concepts
Interpolation by polynomials, consists of determining of parameters a j so that for n + 1 given real or complex pairs of numbers (x i , y i ), i = 0, ..., n, with
holds, where
We denote by ∏ n the set of all real or complex polynomials P whose degrees do not exceed n. Neville , s algorithm consider solving the problem for smaller sets of support points first and then updating these solutions to obtain the solution to the full interpolation problem. We denote by
These polynomials are linked by the following recursion:
This is proofed that
generalized left right fuzzy numbers (GLRFN) of Dubois and Prade , if its membership function satisfy the following:
Where L and R are strictly decreasing functions defined on [0, 1] and satisfying the conditions:
we have the classical definition of left right fuzzy numbers (LRFN). Trapezoidal fuzzy numbers (TrFN) are special cases of GLRFN with L(t) = R(t) = 1 − t. Triangular fuzzy numbers (TFN) are also special cases of GLRFN with L(t) = R(t) = 1 − t
and a 2 = a 3 . α−level interval of fuzzy numberÃ as:
And we use operations by using Extension principle.
Definition 2.2. [10] let F R be the family of the GLRFN on R. For two fuzzy numbersÃ andB ∈ F R, with
defines a signed distance ofÃ andB ∈ F R.
ForÃ andB ∈ F R, define the ranking ofÃ andB ∈ F R is as follows 
Algorithm of interpolation problem with ranking function
Suppose (x i ,ỹ i ) for i = 0, 1, ..., n with d(x i ,x k ) ̸ = 0 for i ̸ = k are the set of all fuzzy data such that f (x i ) =ỹ i . We are going to find a fuzzy approximate value of f (x) wherẽ x is a fuzzy number. Initially, we ranked the n + 1 fuzzy numbersx 0 ,x 1 , ...,x n with used of Definition 2. such that,x 0 ≼x 1 ≼ ... ≼x n . For a given set of support points (x i ,ỹ i ) for i = 0, 1, ..., n, and fixedx we denote by P 01...n (x) the fuzzy approximate of f (x). Or, for (n + 1) if − then rule based with fuzzy inputs and outputs we conclusion as follow
Where P 01...n (x) proposed in the following algorithm by using of Definition 2. and Proposition 1. linked by the following recursion:
This algorithm such as Neville , s algorithm for interpolation by crisp data consider the solving problem for smaller sets of support points first and then updating these solutions to obtain the solution to the full interpolation problem such as recursion is show in the Table 1 .
. . . 
.., n are the set of all fuzzy data such that f (x i ) =ỹ i for i = 0, 1, ..., n. If P 01...n (x) is defined by (3.11) and (3.12) for interpolation, then P 01...n (x j ) =ỹ j for j = 0, 1, ...n. Proof: Regarding to (3.11) and (3.12)
With (3.20) and (3.21) (3.11) and (3.12) for interpolation is triangular fuzzy number. Proof: Regarding to (3.11) and (3.12) ,
Example
In this example, the input and output variants (x i ,ỹ i ) for i = 0, 1, 2, 3 of the f (x) function by form of TrFN is presented in Table . 2 subject tox 0 ≼x 1 ≼x 2 ≼x 3 . We want to approximate f (x) ifx = (2, 3, 5, 6), therefor with Table . 1 and formula (3.13), (3.16), (3.18) and (3.19) f (2, 3, 5, 6) ≈ P 0,1,2,3 (2, 3, 5, 6) where data is presented Table 3 and drawing figure in Fig .1 . y i (8,9,9,10) (-3,-2,-1,0) (3,4,6,7) (8,9,9,10) 
Conclusion
In this paper, a method for interpolating of fuzzy data was represented. We present a novel algorithm to interpolate of fuzzy data by applying the recursions method with idea of Neville , s algorithm for interpolating of real data. I hope that the other researcher to extend this approach by the error estimation in the approximation of solution.
